ff. S. OCETPOBA 

nEPCriEKTHBJbl nPHMEHEHHH 9THJIEHAHAMHHA 
B rAJIbBAHOTEXHHKE 

Xopouian pacTBopHMocTb, KOMnjiexcHbix cojiefi cocraBa 
[MeEn m *]X n , dojibioiafl npoMHOCTb KOMimeKCOB h ycTOH^HBOCTb hx 
bo^hbix pacTBopoB, a TaroKe ofcvTCTBHe TOKCHMecKHX cbohctb onpe- 

AeJlHIOT HHTepec K 3TH«fieHHHaMHHOBbIM SJieKTpOJIHTaM. 

npOBeaenHbie HaMH HccnenoBaHMH [i — 5], nocBameHHue H3yqe- 

HHK) SJieKTpOXHMHMeCKHX XapaKTepHCTHK H Ka^eCTBa SJieKTpOJIHTH- 

•jecKHX oca^KOB npH 3JieKTpooca>K£eHHH H3 bouhmx pacTBopoB ae- 

KOTOpHX ^THJieHJlHaMHHOBblX KOMDJieKCOB, n03B0JIHK)T CyjXHTb O Ue~ 

Jiecoo^paaHocTH npHMeHeHHH sTHJieHiiHaMUHa .zms rajibBaHfmecKoro 
oca>K^eHHH. pa,aa Me-rajijiOB. riocKOJibKy b sthx Hccjie^OBaHHax 

GT3 BHJICH Bonpoc O npaKTH^eCKHX B 03 M OJKH OCTH X OCymeCTBJieHHH 

npoueccoB, 6hjih BbidpaHbi tsikhq MaraJiJibi, STHJieaaHaMHHOBbie 
KOMBJieKCbi KOTopbix nojiyMaiOTCH Henocpe/tcTBeHHO npH B3anM0- 

AeffCTBHH BOAHblX paCTBOpOB HX HpOCTblX COJiefi C 3TH.neHil.HaMHHOM. 

Ho aTOMy npH3HaKy 6lijih BbidpaHbi weab, iuihk, k3amkh, HHKejib a 
Ko6ajibT. }Kejieso t cepedpo h xpoM Tarae o6pa3yiOT KOMruieKCbi c 

3THJI6H JHaMHHOM, HO IlpHrOTOBJieHHe HX SJieKTDOJlHTOB M.HOrO 

cjiojKHee. 

Bo Bcex nsTH HccJie^OBaHHbix 3JieKTpojiHTax nepBOHaqajibHO 
6hjio onpe^ejieHO, npH k3khx aHHOHax npocTbrx cojieft odecnewH- 
Baerc5i jiocTaTo^Ho xopouian b Macurradax rajibBaaoTexuHKH pac- 
TBOpHMOCTb (dojiee, MeM 1-h.), nocKOJibKy KOJiHqecraeHHbie AaHHue 

no paCTBOpHMOCTHM KOMHJieKCHblX aMHH3T0B C pa3HHMH aHHOHSMH 

OTcyTCTByioT. Bwjio HaHAeHO, mto xjiopacTbie cojih Bcex MeTajui03 

OTBSMaiOT TpefiOBaHHIO flOCTaTOMHOH paCTBOpHMOCTH, TOr^a K3K 

cepiiOKHCJibie h (pTopdopaTHbie aMHHaTbi UHHKa, Ka^Mna, HHKejia n 
Ko6a;(bTa 3 h a hhtcji bH o Meaee pacTBopuMhi. Me^Hwe cojih ocTaiOT:-i 
b bi co k o p acxE op h m hiMH (3 — 4-h.) npH Bcex aHHoaax. 

Rjisi Bcex MeTaJi^oB b hx ojiHOHopMajibHbix pacTBopax npn pa3- 
Hbix aHHOHax, ecjm no3BOJiajia pacTBOpHMocrb, h npn pa3H0M H3- 
6biTKe STHJienflnaMHHa dbuiH nojiyqeHbi ocHOBHwe xapaKTepHCTHKH 
npoueccoo aJiexTpoocajK^eHHa. 

3 ji e k t p o o c a >k jx e h He m e # h H3 sth/i e h^h a m h h ob h x sjickt- 



En -- imaeiKuycaM^H' ( NH 2 — CH 2 — CH 2 ^- NH 2 ). ■ . 
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poJiHToe npoHcxoflHT c BbicoKHM Bbixo^oM no TOKy (90 — 98%), K0- 
Topwft 3aMeTHO noBbiuiaeTCfl ripn noBbiweHHH rjiothocth TOKa. 
^.onycTHMaH njioTHOCTb TOKa b MejiHbix 3THJienflHaMHHOBbix 

9JieKTpOJIHTaX, EfpH KOTOpOH MOSCHO OCaJKHaTb TJiaflKHe 6e3 AeHApH- 

tob ocaiiKH, cocraBJiaeT npn KOMHaTHofi TeMneparype 2 — 
4 a/dM 5 . KoHTaKTHoe BbirecHeHHe mchh jKejie30M H3 3TH.neH.zui a mh- 
hobmx 3JieKTpojiHTOB oTcyTCTByeT, hto co3AaeT npejinocbiJiKH jura 
HenocpeztGTBeHHoro Me^HeHHsi >Ke-ne3a. OcaiiKH no BHeumeMy Bu&y 
MoryT MeHHTbCH, b 33BHCHMOCTH ot pemHMa npouecca h cocTaBa 
3.ae.KTpOJIHTOB, OT MaTOBblX HO 3€pKaJIbHO 6JiecTvimHX. O6pa30BaHHe 
Q'jieCTfllU.HX OCa^KOB CBH3aH0 C naCCHBHpOBaHHeM SJieKpTOflHOM 

noBepxHocTH, a naccHBHpOBaHHe oSycnoBjiHBaeTCH noBepxHOCTHO 
a kthbhh mh CBOHCTB3MH STHJieHUHaMHHa, cnocofiHoro a;icop6Hpo- 
BaTbca Ha noBepxnocTH Kamna, co3ZiaBaji naccHBHyio njieHKy [4]. 
3thm M05KeT 6biTb o6-bHCHeHO noBbiiiieHHe creneHH 6jiecKa npH 
noBbiineHHH KOHiieHTpaujiH CBo6onHoro STHJieaaHaMHHa npH Bcex 
cocTaBax sjieKTpojiHTOB. H3MeHeHHe cTeneHM SjiecKa npn H3Mene- 

HHH nJIOTHOCTH TOK3 06"bHCHHeTCH TeM, UTO HBJieHHfl a£C0p6UHH 
CBH3aHH C 3JieKTpOCTaTHMeCKHM B3aHM0iieHCTBHeM MaCTHU. npK 

H3M&H6HHH n^ioTHocTH TOKa h, BCJieflCTBHe 3Toro, noTeHixnajia KaTO- 
jia B3aHMOzieficTBHe qacTHU MOH<eT ocnaQjiHTbCH jih6o ycHJiHBaTb- 
ch b 33BHCH mocth ot 3HaHeHHH noTeHUHajia Hy-neBoro 3ap*,aa, 

Bee Me/LHbie noKpbtTHsi, no-nyMeHHbie M3 xjiopncTbix, cepHOKHc- 

JlblX H (})TOp6opaTHblX SJieKTpOJIHTOB, COHepwa lUHX H36bIT0K 3TH- 

jieHiiHaMHHa h HweioiUHx pH>li, npH oCwuHbix 3Haqe«Hax rniOT- 
hocth TOKa (1—4 a/dM 2 ) 6biJiH GjiecTamHMH. llpH Toil ace KOHueHT- 
pauHH 3THJieHiina mh Ha , ho npH CHH>KeHHH pH b pacTBopax (BBeAe- 

HHe KHCiHOTbl) Ha KSTOIie OCaHCjiatOTCfl MaTOBbie oca^KH. OS-bHCHe- 
HHe 3T0My HBJieHHKJ 6blJ10 HSHiieHC B H3MeHeHHH SJieKTpHMeCKOH 

npnpoAbi qacTHU, b nepexoAe MOjienyjiapHoro 3THJieHHHaMHHa b Ka- 
THOHbi EnH + h EnHl + . 

OCHOBHbie (pH3HKO-MeXaHHMeCKHe CBOHCTBa nOKpbLTHM BHyT- 

peHHHe HanpfljiteHHa b hhx h npoMHOCTb cuenjieHun c ochoboh 
MoryT 6btTb BbinBJieHbi npw H3rH6e KaTOna c hoct3tomho to^ictum 
noKpbiTHeM. y,aoB.neTBopHTe.nbHoe KaqecTBo MeflHbix noKpbiTHH H3 

STHJieH Q,H3MHHOBbIX SJieKTpOJIHTOB, HC p33py LUSIOtUHXCR H HC OT- 

cJiaHBaiomHxcH npn H3rH6e, ne motjio 6biTb flOCTHrHyTO ocaacjieHH- 

eM H3 3JieKTpOJIHTOB C BblCOKHMH 3HaqeHHHMH pH HpH BCGX CO- 

CTaBax h pe>KHMax, npn KOTopbix oca>K^araTCH 6JiecTHmne noKpw- 

THH BjieCK OCaAKOB BO BCCX CJiyM3JlX C0nyTCTB0B3JI riOBblHieHHblM 
BHVTpeHHHM H3DpH>KeHHJIM, npHBOAHlUHM K pa3pyUieHHK) nOKpblTHfl 

npH H3r«6e (BHyrpeHHHe Han P H>KeHHfl, onpefleJi»eMbie npn ocax- 
neiiHH H-a th6khh jotoa, 6mjih h a n p H^cen hsmh c>k3Thh). ApyroH 
nDnmiHoft HapymeHHH^ uejiocTHOCTH noKpbiTHH npn H3rn6e GbFJio 
c5a6be citenJieHH.e e: jKeJieaHoft . ochoboh B-cjie^cTBue ee naecHBHp.o- 

B.aHHH B. P p H.Cy TCTBH H 3TH JI e.H J1H a M H H a. .' v 
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KGTOpbie nosBOJiHJTii nojiyqaxi> 
• "Ha^-ykeJiese £o6poKaHeGXBeHHbre : MaxoBbie oca/IKK xojiluhhoh 20 — 
-;V* ■ : - . 30 mk\ He paapyuiaioniHecH npn MHoroKpaxtioM H3ra6e. TaKHM yc- 
^pBiieM OKaaajicH nepesoji; GBofioflHoro, no othohighmk) k o6pa3o- 

B a H UK) ; -KO.M n JI GKCHOrO H 0113, 3TH JTCUilH a M H K 3 B OTO COJIb, ^aiOIHyiO 

— -"• KaTHOiibr '£#:B + h £nH %+ , jxo6aBjieuneu .khcjiotli ao pH b npe- 
• x . Se^ax 7 t 3-;-7 t 8. IlpH 3xom ycxpaHHexcn aAcopdiinn sxHJienAHaMHHa 
; na v^^ese,; KOTopa?, no -bur h m p m y , ^ibjthgtch npii^HHoii njioxoro 
elxenjieHii5i nokpbixna c ochqboh. 

;Bep.eBbA b cojib csodoAHoro 3XHJieHAHaMHHa b x/iopncxbix pac- 
; : xBopax Hjiii, b cepHOKMCJibix, coAepmamnx xjiop-non b oqeHb MaViofi 
kohii, eHT p a tin h (ox 0,2 2/^) , He ycxpaHnex njioxoro cuenjieHHH. 
: . :np.HcyxcxBH.e xjiop-HOHa cnoco6cxByex dojiburefi a^:cop6uHM STHJien- 
AWaAiHHa h ero npoH3B.OAHfoix na >Ke^e3e, noaxojvty oh HBJiflexcn 
Hangojiee Bpe^Hoft npHMechio b sannax sxoro xMna [4]. Heftxpa/rH- 
30Baxb, ero BpeflHoe AeftcxBHe mojkho npn nouomvi no6a&jiemw b 
s/feKxpojiHx 0,1— 0,2 s/^ PbO. B cocTaB npefljrojKeHHoro 3/ieKxpo- 
jTHxa bxoaS-t; 0,3— 0,5-m> CuS0 4 -5H 2 0, 2— 2,5-m. En, H 2 S0 4 30 
pH b hpeiejiax 7,3 —7,8 h 0,1— 0,2 a/^z PbO. 

BbicoKafl kaxoAHa^ no.jiHpHBaiiHji b sxom sjieKxpojinxe (600 — 
800 "M6.\ npn 0 K = 2 ajdu 2 ) o6ecne*iHBaex xopomyio pacceHBaio- 
Juyio cnocofiHQcxb, 3H0HHxejibHo Jiyquiyio, hcm b cepHOKMCJibix 
ajieKxpoji max Mejxneuiix h Jinnib neMHoro ycxynaiomyjo pacce;;- i 
.. saiomeft cjioco6hocxh b iiHanncxbrx pacxBopax. Cjie^yex eme pa^ i 
no;mepKHyxb oxjinrae cepHOKHCJibix 3XHJieHAnaMHHOBbix ajieKxpo- ? 
jihxob ox xjiopncxbix: npnpoAa aMHOHa onpexLejinex xopomee cuenjie* f 
HHe b cepHOKMCJibix pacTBOpax h Jiyqinyio pacceHBaioinyK) cnocofi- I 
Hocxb; b xjiopncxbix pacxBopax BejiH^HHa KaxoAHoft nojinpH3auHH i 
b HeckojibKo pas MeHbine, a 3HatieHHH bhxorob no To-xy q&hhqkq • v 
Bbie, ' £ 

flponepKa npe^Jio>KeHHoro sjiexxpoJinxa npn noKpbixnn cepnn 
n p 0 H3 b 05 cx bch h bi x Aexajiefl b ra^ibBaHnqecKOM uexe ^ajia nojio^H- 
xejibHbie pe3yjibTaxH, O m chh&h h bi e b sxom sjiexxpaTHxe ^exajrn 
xpoM'wpoBajiHcb h nOcTinpoBajiHcb (no Mejw h no xpOM-y). Ilpo^- : 
Hocxb quenjienH5i npn 3xom He napyiaaJiacb. K npeHMymecxBaM npo- < 
uecca othochtch xaiOKe npocxoxa n p h rox o b ji ch h h sjieKTpoJiHTa : ^ 
(cMeniHBaHHe. boahhx pacxBopoe KOMnoHGHTOs) h necjio>KHOcxb ero ? 
KOMT-pojiH— b ochobhom KoppeKXHpoBka no pH. 4 

TaKHM 06pa30M, SXH^eH^HaMHHOBbie 3JieKXpOJIHXbI MejXHGHHM :1 

hm€k>x npeiiMymecxBa nepeA n-p km gh h cmh m h miaHiicxbiMH h kmc- 
JibiMH, n-ocjie nojiHOH npoBepKH sjieKxpojinxa b npoHSBO^cx-BekHbix ;j 
ycjTOBHHX npoMbijjj/reHHbie npeAnpH^THfi Moryx cxaBKXb Bonpoc o ? 

Ci I a 6 >ii e H H H H X 3XH .ri e H JJ H a M H H O M . ; J 

•5:b!jiH npopepeiibi xaK>Ke bo3mo>khogth ocymecxBJi.eHHH 11 h h kg- . > 
- b a li K Ji h j* a a m h p o b a ni-H hs 3 th ji e h zt h a mh h ob h x .sjieKxpo- : 
; ; . ,hhxob cocxasoB 0.5-m. [yw^£/z 3 ] H . "0,5— t,0-M. £72 : :c pa3JiHqHbryH 
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3HaqeHHgMH pH. Pe3yjibTaTbi noka3ajrH, wxo xoxh H3 3thx 3JieKxpo- 

JTHTOB B03M02KHO npK H6KOTOpbEX yCJlOBHflX ITOJiyqaXb AOgpOKa- 

^ecTBeHHbie noKpbixH5i, noxa Hex ocHoeaRHfl peKOMenaoBaxb hx 

JUlfl 3aMeHbI npHMeHHlOHXHXCH KHCJIblX H UHaHHCTblX, HOTOMy *ITO 

OHH HM.eiOT ruioxyto (tiomth xanyfo >Ke ? KaK b npocTbix khcjimx 
sjieKxpojiHxax) pacceHBafomyio cnocoSnocxb. 

3jieKTpo,EHbie npoueccbi npw ocajKjaeHHH h h k e ji a h k o 6 a jt b- 

T 3 H3 STHJieHilHaMMHOBblX SJieKXpOJIKXOB HMGKDT MHOTO HHXepCCHblX 

b reopeTH^ecKOM othoiiighhh ocoSeHHOcxefL Ho np skth^cckh npo- 
ueccbi A^HxejibHoro oca>KfleHKH #o6poKaMecxBeHHbix noKpbixHir 
OKa3ajiHCb HeocymecTBHMbiMH H3-3a h ecxa 6 hji b h ocx h pacxBopoB. 
ripn^HHa Hecxa6HJibHocxH cBH3aHa c 3JieKxpoxnMH^ecKHM noBe^e- 
HneM 3xh JieHjiH a m HHa Ha HHKejieBbix KoSajibXOBbix aHo^ax, koxo- 
pbie KaxaJTHTH^ecKH ycKOpmox ero okhcji ohhc B xo rae BpeMH 3a- 
MeHa pacxBopHMbix HHKejieBbix h Ko6ajibxOBbix aHO/iOB jxpyrHMH 
noxa ne npHseJia k peuieHmo sonpoca; BBH/iy xecnoft B3aHMOCBH3H 
KaxoiiHoro h aHOAHoro npoueccoB xanan 3aMeKa yxyitmaex cxpyK- 
xypy KaxojxHOFO oca/u<a. O^eHb BbicoKHe /xonycxHMbie njioxHocxn xo- 
Ka (io — 20 a/dM 2 ) h 6jiecK ocaziKOB b CBe>KenpHroxoBJieHHbix sxh- 

JieH^HaMHHOBblX SJieXXpOJIHXaX HHKeJIHpOBaHHH H KOgaJIbXHpOBaHHH 

Aejiaiox 3aMaHqHBbiMH pa3pa6oTKy cxaSHJibHbix sjieKXPOJiHxoB. 
Kjikw k peuieHHfo axofi 3aAaqH .nejKHx, seponxHO, b iisyneumi Rera- 
jieft aHoztHoro rrpoiiecca. 

TaKHM 06pa3OM, 3XHJieH,flHaMHH0Bbie SJieKXpOJTHXbl HHKeJIHpOBa- 

HH5i h Ko6ajibXHpoBaHH53 xpeSyrox flajibHefliiiero H3yqeHHH, 

Pe3ioMHpyH noJiyMeHHbiH Maxepnaji o bo3mo}khocxax Hcnojib30- 

BaHHH 3THJieHflHaMHHa RJ1H SJieKXpOJIHXOB Pa JTbBaHHqeCKHX b a H H * 

mo>kho cKa3axb, qxo yme ceftnac uejiecoo6pa3HO ero npHMCHeHHe 
b uejiuenm. Flpn 3aMeHe cepHOKHCJibix Me^Hbix 3jieKxpojiHXOB 
sxh ji 6H^i pi aMHHOBbiMH nojiy^aexcn 6ojiee paBHOMepnoe noKpbixne, 
OKa3bmaexc5i b 03 m o>kh bi m Henocpe/tcxBeHHoe Me^Heiine >Kejie3a, 
SxHJiea^HaMHHOBbie 3JieKxpojiHXbi rjih Me/iHeHPm xaK>Ke Moryx 3a- 
Mennxb h unaHHcxbie, HMen npenMymecxBa He haobhxhx, 6ojiee 
cxa6HjibHbrx h 6ojiee npOH3BO^HxeJibHbix. 

npHMeHeHHe BXHJiemiMaMHHa npn npoueccax sjieKxpooca^KfleHH^ 
Apyrnx MexajuiOB noKa Heixejiecoo6pa3HO. 
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